In vitro and in vivo release properties of brilliant blue and tumour necrosis factor-alpha (TNF-alpha) from poly(D,L-lactic-co-glycolic acid) multiphase microspheres.
The dissolution properties of two model compounds, brilliant blue and tumour necrosis factor (TNF-alpha), from poly(D,L-lactic-co-glycolic acid) (PLGA) multiphase microspheres were investigated. In addition, the in vivo release of TNF-alpha from the microspheres, in mice, was studied. The microspheres were prepared by an anhydrous multiple emulsion solvent evaporation method. Multiphase microspheres containing brilliant blue exhibited a three phase release profile in vitro, and displayed a significantly lower level of dye released during the initial phase compared to conventional matrix-type microspheres. Slow release of the dye was observed during the second phase, which was followed by a disintegration of the polymer wall during the third phase of the release process. In vitro dissolution profiles of TNF-alpha were calculated by compensation for the simultaneous degradation of the protein in the dissolution medium. The initial burst release of TNF-alpha was significantly reduced with the multiphase microspheres. The three phase release profile, as seen with the dye, was not observed for the microspheres containing the TNF-alpha. The rate of release of the protein from the microspheres was determined in vivo by analysing the residual level of TNF-alpha remaining in the particles following intraperitoneal administration of the microspheres to mice. The release of the protein from the microspheres in vivo was significantly faster than predicted from the results of the in vitro studies. The absence of an initial burst release of TNF-alpha from the multiphase microspheres was reflected in a significant reduction in the plasma level of TNF-alpha when compared to the matrix-type microspheres and a solution of the protein. The controlled release property of the multiphase microspheres is expected to overcome the adverse reactions due to dose dumping that occurs following the local administration of TNF-alpha.